Interactions of retinol with binding proteins: studies with rat cellular retinol-binding protein and with rat retinol-binding protein.
The interactions of retinol with rat cellular retinol-binding protein (CRBP) and with rat serum retinol-binding protein (RBP) were studied. The equilibrium dissociation constants of the two retinol-protein complexes (Kd) were found to be 13 x 10(-9) and 20 x 10(-9) M for CRBP and for RBP, respectively. The kinetic parameters governing the interactions of retinol with the two binding proteins were also studied. It was found that although the equilibrium dissociation constants of the two retinol-protein complexes were similar, retinol interacted with CRBP 3-5-fold faster than with RBP; the rate constants for dissociation of retinol from CRBP and from RBP (koff) were 0.57 and 0.18 min-1, respectively. The rate constants for association of retinol with the two proteins (kon) were calculated from the expression: Kd = koff/kon. The kon's for retinol associating with CRBP and with RBP were found to be 4.4 x 10(7) and 0.9 x 10(7) M-1 min-1, respectively. The data suggest that the initial events of uptake of retinol by cells are not rate-limiting for this process and that the rate of uptake is probably determined by the rate of metabolism of this ligand. The data indicate further that the distribution of retinol between RBP in blood and CRBP in cytosol is at equilibrium and that intracellular levels of retinol are regulated by the levels of CRBP.